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(54) Title of Invention 


Method for cutting glass sheet 
(57) Abstract 
[Object] . 

To cut out a portion defined by a closed curve from a glass sheet in a simple manner. 
[Constitution] • . 

As a result of forming a slanted score (3) on one side of a glass sheet (1) using'a diamond disc 
saw (2) and then heating the side, on which the score (3) has been formed, and, furthermore the 
region outside the area defined by the score (3), the glass sheet (1) undergoes deformation due to 
the difference in thermal expansion produced in the thickness direction of the glass sheet (1) 
Then, as a result of the deformation, the slanted score (3) instantly reaches the surface on the side 
opposite to the heated side. 
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Claims 

1 . A method for cutting a glass sheet characterized in that a score slanted with respect to the 
thickness direction of a glass sheet is formed by drawing a closed curve with a cutter on one side 
of the glass sheet, followed by heating the side, upon which the score has been imposed, so that 
the glass sheet is subjected to deformation and, as a result of the deformation, the aforementioned 
slanted score is caused to propagate in the thickness direction of the glass sheet, reaching the 
opposite side, whereupon the section defined by the closed curve is removed. 

2. . The method for cutting a glass sheet set forth in claim 1, where the method for cutting a 
glass sheet is characterized in that the aforementioned heated section is the side, upon which the 
score is imposed, as well as the portion outside the closed curve. 4 

3. The method for cutting a glass sheet set forth in claim 1 or 2, where the method for 
cutting a glass sheet is characterized by the fact that the aforementioned slanted score is formed 
by using a cutter with different right and left blade hone angles with respect to the blade center 
line of the cutter and moving it relative to the sheet in a state, wherein the blade center line of the 
cutter is set at right angles with respect to the face of the glass sheet. 

4. The method for cutting a glass sheet set forth in claim 1 or 2, where the method for 
cutting a glass sheet is characterized in that the aforementioned slanted score is formed by using 
a cutter with equal right and left blade hone angles with respect to the blade center line of the 
cutter and moving it relative to the sheet in a state, wherein the blade center line of the cutter is 
inclined with respect to the face of the glass sheet 

Detailed Explanation of the Invention 

[0001] 

[Field of Industrial Application] ; 

The present invention relates to a method for cutting out glass substrates for magnetic disks and 
optical disks from a glass sheet. 

[0002] , * 

[Prior Art] ■} 

Japanese Kokai Patent Application No. Hei 02[1990]-92837 disclosed a method for cutting out 
glass substrates for disks from a glass sheet. To summarize the method, referring to FIG 7, first 
of all, a score (101) is formed on a glass sheet (100) by. drawing a closed curve with a cutter, 
whereupon the side, upon which the score has been imposed, is heated, causing the glass sheet 
(100) to undergo deformation, and, as a result of this deformation, the score (101) is caused to 
propagate to the opposite side of the glass sheet, followed by cooling the inner portion (1 02) 
defined by the.closed curve using dry ice etc., causing it to contract and thus cutting out said 
inner portion; furthermore, an opening is formed in the inner portion (102) in accordance with 
the same method, thereby obtaining a doughnut-shaped glass substrate (1 03). 


[0003] 


In the above-described prior-art cutting method, the score imposed using the. cutter was at right 
angles with respect to the glass sheet. For this reason, in order to remove the inner portion 
defined by the closed curve even in a state, wherein the score reached the opposite side, it was 
necessary to apply a temperature difference between the inner portion of the closed curve and the 
portion outside it, making it necessary to provide a special operation, in other words, the step of 
cooling with dry ice etc., as well as special tools. 

[0004] 

[Means for Overcoming the Problems] 

In the present invention, in order to overcome the above-described problems, a score slanted with 
respect to the thickness direction of a glass sheet is formed on one side of the glass sheet by 
drawing a closed curve with a cutter, followed by heating the side, upon which the score has been' 
imposed, so that the glass sheet is subjected to deformation and, as a result of the deformation, 
the aforementioned slanted score is caused to propagate in the thickness direction of the glass ' 
sheet, reaching the opposite side, whereupon the section defined by the closed curve is removed. 
Here, the aforementioned heated section is the side, upon which the score is imposed, as well as 
the portion outside the closed curve. 

[0005] 

In addition, as far as specific methods for forming the aforementioned slanted score are 
concerned, in case of using a cutter with different right and left blade hone angles with respect to 
the blade center line of the cutter, the cutter is moved relative to the sheet in a state, wherein the 
blade center line of the cutter is at right angles, with respect to the face of the glass sheet, and, in 
case of using a cutter with equal right and left blade hone angles with respect to the blade center 
line of the cutter, the cutter is moved relative to the sheet in a state, wherein the blade center l ine 
of the cutter is inclined with respect to the face of the glass sheet. 

[0006] • . , 

[Operation] 

Because the score formed in the thickness direction of the glass sheet is slanted, a cutout portion 
draft is formed as a result of the score reaching the opposite side. 

[0007] 

Application Examples 

Application examples of the present invention are explained hereinbelow by referring to the 
attached figures. Here, FIG. 1 is a cross sectional view of a state, wherein a score is being 
imposed upon a glass sheet, FIG. 2 is an enlarged view of the cutter shown in FIG 1 and FIG 3 
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is a graph that shows the relationship of the difference between the right and left blade hone 
angles of the cutter shown in FIG, 2 and the slant of the score; examples,, in which glass 
substrates used for magnetic recording media are cut out of a glass sheet, are explained 
hereinbelow as application examples. 

* [0008] 

In the present invention, first of all, as shown in FIG. 1, a score (3) is formed on one side of a* 
glass sheet ( 1 ), which is quadrangle in shape, using a diamond disk saw (2) as a cutter. As 
shown in FIG. 2, the diamond disk saw (2) has blade sections (5, 6) formed on the right and left 
side of the blade center line (4), with the blade sections (5, 6) having different hone angles 0i and 
0?. Thus, the score (3) inclined with respect to the surface of the glass sheet (1 ) is formed . by 
drawing a circle either by moving the diamond disk saw (2) in a circular. fashion along the 
surface of the glass sheet (1 ) or by rotating the glass sheet (1) while keeping the diamond disk 
Saw in a fixed position in a state, wherein the blade center line (4) of the diamond disk saw (2), ' 
which has different blade hone angles, is set at right angles to the surface of the glass sheet (1 ).' 

[0009] ' . 

FIG. 3 is a graph that shows the relationship of the difference between angles 0 1 and 0 2 of the 
blade sections (5, 6) and the slant angle ( a ) of the score (3). From this graph, one can see that the 
score (3) leans towards the small angle (Oi), and, furthermore, the slant angle (a) is almost 
directly proportional to the angle difference (02-90 between the right and left blade sections (5 

6). ; ■ - ; ; . ■ . • 

[0010] 

In addition, to form the slanted score, it is also possible to use a diamond disk saw (2), wherein 
the angles of the blade sections (5, 6) are equal. In this case, as shown in FIG. 4, the score (3) is 
formed in a state, in which the blade center line (4) of the diamond disk saw (2) is inclined with 
respect to the surface of the glass sheet (1). 

[0011] 

With the score (3) formed in the above-described manner, the glass sheet (1), as shown in FIG 5 
is placed on a support table (7) and the side, on which the score (3) has been formed, as well as ' 
the area outside the region defined by the score (3), are subjected to heating. 

[0012] 

Thus, by heating the surface, on which the score (3) has been formed; a thermal expansion 
difference is produced in the thickness direction of the glass sheet (1 ); with the glass sheet (I ) 
undergoing deformation to become convex in the Vertical direction in the figure Then as a 
result of this deformation, the score (3) instantly reaches the surface on the side opposite to the 
heated side of the glass sheet (1). In addition, although in this application example the 
propagation of the score (3) in the thickness direction of the glass is ensured by heating the area 
(l a) outs.de the region defined by the score (3), it is also possible to heat the entire side on 
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which the score (3) is formed. 
[0013] 

Subsequently, as shown in FIG. 6, a round-shaped cutout is produced by applying pressure to the 
inner portion ( l b) of the region defined by the score (3) with a push bar (9), whereupon an 
opening is made in the center of the excised round-shaped glass plate using the same method to 
obtain a doughnut-shaped glass substrate. 

[0014] 

In addition, although the application example explained here refers to cutting out a round or 
doughnut-shaped glass substrate, the shape of the cutout is not limited to a round or similar 
shape, and may be a shape defined by an elliptical, square, or another closed curve. 

[0015] w 

[Effects of the Invention] 

In accordance with the present invention as explained above, a score slanted with respect to the 
thickness direction of a glass sheet is formed by drawing- a closed curve on one side of the glass 
sheet with a cutter, followed by heating the side, upon which the score has been imposed, so that 
the glass sheet is subjected to deformation and, as a result of the deformation, the aforementioned 
slanted score is caused to propagate in the thickness direction of the glass sheet, reaching the 
opposite side, and, as a result, a draft is formed in this state in the portion defined by the closed 
curve, and, therefore, the portion defined by the closed curve can be removed without cooling as 
was done in the prior art. 

[0016] 

In particular, because the aforementioned heated portion is the scored side, as well as the portion 
outside the closed curve, the slanted score can be easily driven all the way to the opposite side of 
the glass sheet. 

[0017] 

In addition, the slanted score can be easily formed either by using a cutter with different right and 
left blade hone angles with respect to the cutter blade center line and moving the cutter relative to 
the sheet in a state, wherein the blade center line of the cutter i s at right angles with respect to the 
face of the glass sheet, or by using a cutter with equal right and left blade hone angles with 
respect to the blade center line of the cutter and moving the cutter relative to the sheet in a state, 
wherein the blade center line of the cutter is inclined with respect to the face of the glass sheet, ' 

Brief Explanation of the Figures 

[FIG. 1] 


A cross sectional view of a state in which a score is being imposed in a glass sheet. 
[FIG. 2] 

An enlarged view of the cutter shown in FIG. 1 . 
[FIG. 3] 

A graph that shows the relationship of the difference between the right and left blade hone angl. 
of the cutter shown in FIG. 2 and the slant of the score. 


A cross sectional view showing another application example, in which a score is imposed i 
glass sheet. 

[FIG. 5] 

A figure showing a state, wherein a glass sheet is being heated. 
[FIG. 6] 

A figure showing a state, in which a section defined by a score constituted by a closed curv< 


[FIG. 7, (a~c)] • ' 

Figures showing steps involved in cutting out a glass substrate for recording media from 


[FIG. 4] 


cut out. 


sheet. 
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Glass sheet. 
Diamond disk saw. 
Score. 

Blade center line. 
Blade sections. 
Heating member. 
Push bar. 


[TN: Insert FIGs. 1-7] 


//Keys, FIG// 


(X-axis) Angle difference between blade sections (92-0i) 
(Y-axis) Score slant angle. 


